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1 0 ] 
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mmm 
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fc&t. tl-SRFMEMS (RF micro electro mechanical systems) ;W 7 f- M US i~ & & 
[0 0 0 2] 

Mo ) o 

[0 0 0 3] 

£ R F M E M S 7s 4 y * iz fK x. tf Sl£_h KlSGSillMg^aiaaWifctt <b *K £ 

o 

[0 0 0 4] 

ofi^7ts 0 e-?-«itti:iir»m«iBioHiMS:j£<-r4fc, m^m. 

0> ioioRFMEMS^'fyfm iTttm*4ra:fi:$*r^»iirttflt*fc«-^aiBI 
IWo»m§i£ nmfS £ K J: »k ffiffi««*a«<D«JSifcOToa*a* > • * "7 £ 

[0 0 0 5] 

[^Mfl^SU ] J. B.Muldavin, Student Member, IEEE<b^\ THigh-Isolation CP 
W MEMS Shunt Swi tches-Partl : Modeling] „ IEEE TRANSACTIONS ON MICROWAVE THE0 
RY TECHNIQUES, Vol.48. No.6June 2000, pl045-1052. 
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LfrLbrfh, i*©RFMEMSX^ yfl±, 'ftWlMMtf 1 o<7>^ ^ y -^ItTK 1 o 
[0 0 0 7] 

Ol6j±£+^^=ff 3 ii:^ti^RFMEMS^^ 7 f-fcHttl-* i <h K&a 0 
[0 0 0 8] 

±IBI=IW*aj£-r*fc#K, #3fc9it±#:£>J: 3 & o TffilERa 7ci6 

* *tfc t § KftjaM^saaRoMM^osa** > ^topi 
K*»«[flr-^*a«Bo*»M-^o#a*:* «lt£>»k *rtt**a«*fc5£ 
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[0 0 10] 

^mitzmmtfflmzftLxmwztinmmE^mmmco'jsfj: < fc*>-s»#K*nn]u 
, Mmmm^mmm^m^mm^^^z^^zmm^^Lxmm^titzmmonm^t, * 
nrit^mmzfm^ftMmmm^mmm^m'r^mmmt, mnditizmmLx 
nxtdfr £ mm. iztt l ratifi^iRi k « $ * * ^mi^mi^ t z * t , it© n 

[0 0 1 1 ] 

M^I^^OM^-^- >&Bt::BE1E$ftTv>J& t # &iO"i&«^K*ft^ft*fr|nl-f-£S&II 
«£ t)S.^lztf-t>ffi taboT. ^Mjf-^-o^m-^o^ipi^^tc-r^ c t **-ci So 

«0#tt[p]± £ m Z> Z\ t tfX § & o 
[0012] 

* *: > »« 5 1 u * m m t x mm.± <d m m m-9-*«*b k *t t x & nn \z w& -r * w» 
frLxnm&fhti, z\frbm&n^Mmmm<DmmmE j 5m>mm t ?k<D'( y\£-yy* 

[0013] 
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l^OliritSiijfiLTjSSRFMEMS^'f yfClt^ta^ h if & ti t A/ f&t < % 
[0014] 

[0 0 15] 

Zblz^ ^mW*l^&%L¥-mm- X OtSLtv^ ^otz^oTfi, "BTKj^iij&^IM 

[0 0 16] 
[0 0 17] 

^ f&Jf Afi£> fiR#tn^, ^ t v i^ - v a y -eif d - 1 tfx 

[0 0 18] 
[0 0 19] 
[0 0 2 0] 

jii t k , £ co n ^ k % & mnxmm * m m k ^ x m w -r % 0 

[0 0 2 1 ] 

Ell (a) izittf&miz&&RFMEMSA4 yrn—MWm&tti&W-MmizXVijzZ 

*u nil (b) izitmi (a) (DA-A'Ufrvwmmtfm&.&jfcTjiztix^&o 

[0 0 2 2 ] 

1 ilfiftlWRFMEMSX^ 7f 1 (±. i^JH^[iIi^^S.^iiitL-Cr3 7 0 lx- 
t-»^^ y^-m^t LTHlt^tOt^So ^ORFMEMSX^ y -f- 1 fcisv* 

tffflH5t s ^)^^7°V-t-IIK (CPWS^) 3^M$tlTV^ 0 i - 
3 m^rUZ s * 2^:<7)^9 > KflL3gl, 3 g2^PI£^ Llfe*&tr^JBj-CB 
«$ixr*4Wffl»[«^jaifflOiftKt-C*»), *^<b*K3 s, 3gl, 3g2fi, ^OxtfA 
u*OS*#IIKJ: 9*jSS*i* 0 ifc, *Oi&l&3s, 3gl, 3g20ff*liM«KSES*i 
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[0 0 2 3 ] 

fi$nrv^ 0 ico±^f^4 (±@^5 (5 a, 5 b) ^iMtl^2 iC@^$tiTV> 

^±^«tCf B 1Pi^^L, ^o, s t > Ki*3gl, 3g2 

©— »5Hl#iIfc»|n|$-£TE«$*L-Cv»S 0 ^0"Brti#:6 fi. 2 izft LrMfcUfil 
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|pj) HKPH^^L-CE^iJLTv^o EI2 (a) Kli, £&2 _tKE«$*Lfciiri&#6 OE 
fi«j&^7 (7a, 7 b ) £ J: XF$MU 8 (8a, 8b) fc#K*:*«F$r#«BIK J: •) 
TF^tLTisO, @2 (b) Kt±-eoA-A' SB^<7)Bf®BI^$tLTv^ 0 
[0 0 2 5] 

ifc, 1213 (a) ^(i±fP^#4<7)14M^'b^7t:Dri!j#:6i3J:U f pIKimill 0 fc, 3/ 
l^-t-i»3 fcOE«H««*««lMt$*t"C^§^ 03 (b) i:iiiirftS«l 

0 (10a, 10b) t^yu-t-fam3*ffimfrb&tzmWffl%ffl&7FZtiX^2> 0 
z\tiL,<Dm7F<F>%\ < , "STlfrM 1 0 a, 1 0 b (±, ZrtL-Fti. ^-?V-1--m&3 <D7 ? 
y Vm3glfrbm^r&3 s £^L^~9 > KjR3g2KjWtT»CJ: 9 *»o, -?-*i<b|§lg& 
3s, 3gl, 3g2traRB*^L*t|6l$Hi:TEIS$tLTv^ 0 
[0 0 2 6] 

«^3 s ^9 ^ Kift3gl, 3g2<Dm^?mmm^zm^fiZ> 4o-Cli4v>#, — 0fl 
13 (a) K^ti^:, "TSllffilOa, 1 0 b IWUlfc* tLfv»««i*K 
*»t*«-^«l3 s K*3gl, 3g2toraoKRB Wl-W3-41^ 

m-e* 19 . m j %U3 s OIIW2 = 30^ mt'^^o ZtUZftLX^ ^WoMU 10a, 10 

bim»:*iftfv»irv>««tcistt*M-^«i3 s ty?> vm3gi, 3 S 2t<7)m<nmmw 4 

= W6 = 31// m"C£> *) > M^-H3 <7)ifIW5 = 50^ mtiSo Z\<7) X n mi $kMM 

mmiz&^xn, piibmsi o a, 1 o bmiz^ttix^^m^m-^B3 s<Dm%"SWj 

1110 a, 10 bffll i Z&£tiX^%^m<7)m j 5m3 sOipgJ: 19 i«<MLTV^„ 
ifc, RFMEMSX-Y y ^ 1 HiJtt^'ff-^^3 s04^li2mmi: Ltv^. 
[0 0 2 7 ] 

HIl (b) io^l Hifc^S8«T?tt, oTttSffi 1 0 (10 a; 10 b) 

©SIt:iiW<0l6ill l^M^ttrv^o 1 ti, flflxffS i N^o 

[0 0 2 8] 

, iOH^4 aOrtMMtct±nrSi#:6 ^*t|6li-4nrS*fflH5c**l 2 (12 a, 12 b) 
^jfi^arv^o tit, ±««#4i:tt, Si±W4©W^nIil@^ISl 
2 a, 12bi:SS^^-*-;H3a, 1 3 bj&^jSSfU J ±g&g|$# 4 <£>^M#» 
<bXJ#8B8 (8 b) CI^^^-^-JH 3 c^M$titv^ 0 Sfcfc, _t8B8B# 4 O 
SffiKtd\ #^;W-*-;H 3 a, 1 3 b, 13 ci:-eti?iiiSt^IlA-7 Kl 4 a 
,14b, 14c^'M$litv^ 0 
[0 0 2 9] 

^mfatit^ nmfam^ (m^m^Q^x±.(om^) i*znLxitmmittLxmz>m^ 
, timtiLm* (^ixTOiookHzJiiTofg-^-) textfumm-^izftLxumMt lxmz 
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zmfii-r zmmjL^-mm*. ioooncm&±, iooooncmj^ToieBfto*£#L^£;fif 

[0 0 3 0 ] 

ifc, Wfifit^fr^—wt?* u =»f«\ mmmmZ: (tans) cstt* 

^9"7^joV^T, HiftAti, ®J)t^2000ncm^#oi%^feLV'; a ^CHt* tot?* *K 
[0 0 3 1 ] 

- O $ 1 fZffi&nm -C (± , 3 7 , l/-t-»l&3S:aE*i51tl±5G HzJ£Jl± Oft® S^g* 

Z> o 

[0 0 3 2 ] 

tit LT<7)Piii>#:6 ~ormmm^mm 12 a, 1 2 b t ciot, nri&#:6 £^f£$ 

nTW;#^S^^ ? #^$^-CV^ 0 oi 19, Fl4a, 14b, 1 4 c h X 

;i/-*-;H 3 a, 13 b, 13c fc^LTfl-S^fcifiaMtJEE (fOxif 5 VgJgOjtSKm 
EE) fc^l&#6 fcnrf&fl§@5eMl 2 (12 a, 12 b) OlHJKMrf £ . ^M"BT16 

mi (b) o^enB tc^i-j: ^ jc, oiMmmfcMUi 2Mted\&^ j £btiz> 0 zoyx^iz 

tlio -f -O^lUJfef^^J-efi. ^Ti!j#:6i:, nTSlffl 056^*1 2i:icj:o 
t\ oXKima 1 0 a , 10 b^Hi:nyk-t-^3 £*t LTjSia^f6]<7)|SI C;fr[n]K 

asfi: s * * ft o nrsft«*^#s**«fiSt $ at 0 

[0 0 3 3 ] 

tit, ^omimmfmMr-ii, ftUfrb<DW.mmj±^Mi£6 tvsmmmfcmmi 2 

(12 a, 12 b) ffltzftlM-ZtiX^tt^t ^x.if nTItm® 1 0±©l6ill 1 

, nT»**l 0 3^"V-^-i|IU»3 MORIffifcM&iftltl 1 Off ^ (fflxJfO. lpm) 

&&o 

[ 0 0 3 4 ] 

»RFMEMS^^7flt Wiail 1 (a), (b) bZjjk-? £ 7 K 
. nfilSl 0f± 1 o/itt-eabofco m 1 1 (a) t±, loonJUtl O^tt 

7a, 7 b ) j3 J: U 8 (8a, 8b) # KIWIS £ J: 0 JRsSftfcjF Lfc ©T* 

So Hll 1 (b) (ill 1 (a) (OA- A , UfrOMMmx°$>£ 0 
[0 0 3 5] 

z<d 1 o*fjt&tt$>*LfcT»ri&M 1 0 nyi^-t-i^s^oEmittx mi 2 

(a) co^lBllIiS «t rf m 1 2 (b) OfflffiUliS «t tf|H 1 4 (a) o£HSm K^"t <£ 9 K ft 
So Sfc, mi 3 (a) iCi±mi 2 (b) K^$*L£ nTHi** 1 0*iO f 37'l'-t-I 
1^3 O^HlHli^^$ftTV^o fc*3. ^^L^Om^iSV^-C. Ci finTUimei 0t^7 

> Ki»3gllBO»mMS:^L, C2 Ji i>rim« 1 0 t ?9 V Ki»3g2IBO#m#**^ 
U C 3 (±Rlt&mM 1 0 tff!3 s HOflli^LTi^o * fc, L s 1 , R s 1 
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ti. ^rtirti, °rmmmi o<r>r?> vmsgimo* ? yM%, is^n^u l 
s 2 , Rs 2 ^rti^ti, -oimmmi o<n7?> vt$L3g2m<oj r~yxfe. Wfc 

[0 0 3 6] 

013 (a) <D%?mmm*mmi-z> an (b) (m 14(b)) tc^i-j: 9 « 
tut^t^o jsmeuK, itttctt c = 1/ ( (1/ (Ci +c 2 ) ) + 

(l/Cs ) ) <Oik5U3^o'< &O-C&& 0 ^^>^Ls il, Ls =1/ ( (1/ 

Ls 1 ) + ( 1 /L s 2 ) ) ^ifctU^^K &<7>-C&& 0 ®#tR s (i, Rs =1/ ( (1 
/Rs 1 ) + ( 1/Rs 2 ) ) 0MCI^'< &<7)-C&£ 0 
[0 0 3 71 

il^lII^J^RFMEMSX^ -yf- 1 K£>^Tk, 1 oOnTifrmS 1 0 7^t^y±B 

i i 2 ^<Durmmm 1 o do a, iob) siv^cnrp-^- 

^S^^f^ii^f^tcF^PI^^LTSS^JLTv^^i:^^, ^rKh^mnmi 0 a, 1 
Obfc. ^7°l^-^--^3 t <7)!§MiE@g§(±. HI4 (a) tc^-f J; 9 ^^-2>o 
[0 0 3 8 ] 

Sl^M^»JORFMEMSX^ 7f 1 "BTSi#:6^^2fflHT^oTv^TpT 

mmm 1 o t nywt-sa3 m<Dmm^m< . mmmmm 1 o ^/p-t-s§ 

3 f B lO#m^fiC^§ < |U4 (a) <7>^Miffi[II]£§K£;tf & L COg^H 

jgI^f^f^-^3 s ^^tL^,^MI^f^-OMI^fc|5li:X(±SvMiS^^'2»=t 9 K (of 
<9> "TfijmSl 0^^->>Bf<7)%iffiit:^J#S^CD o w n t Ltzt f = l/ \2 7T 

f (L s • Cd o w n ) I tte&Xiiz) mttZtiZo £J3> — ^i^, HI 1 1 KtfL*:* 

m<Dsjmmmi o £ iof5(tfti,RFMEMs^^ in (b) ^Lfz^m 

HI j& is ^ x mffi.mZtimi t> ft & o 
[0 0 3 9 ] 

§3©fft3s!:^7>Fig^)^e-^>^) mtlg^/hZ < £ 19 , «/MS (R s = 

0. mn) t £ & 0 -R^-itSi 3 s & h Rifims 1 0 L t ^ y y Kii %fLtz 

#-t<±, nimwm 1 0 wt^-r^ 3 7>-t-s§3 cdm-ceu (b) ^^Mffiiuj&iiio 

[0 0 4 0] 

tnri/- «u» 3 <d mmtm x. a 3 M m mm kjk* 1 * t , nri&ra 1 o^n 7 v- 
«tt 3 ra^>#m^fi c $ < 4 19 > 3 s fn*> <b nrim* 1 ohlw/ 

[0 0 4 1 ] 

&-i"f*U2\ -©ilHiflfi©RFMEMS^^?fltii, nTS&mM 1 0 "7 

[6] K mi. L X Wfc <Dm^- * > fig K SEg $ *t tz t § K »i , . 3 ^ 1^ - -f- - ^{^ 3 0«i 
[0 0 4 2] 

ti^>t\ ^l^iM^Jfli, 20PTiItl Oa, 10bR<7)3^1/-t-^3 
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-UK 3 H2»®$tL^>^^|^S-^O^RO 1 /4 JilTOS$Ofc;&ilj&i: Lxmt-f2> - 
t^itLtv^o im:J:^ 2onlilfti o a, 1 0 b RBon -f V-1r-m& 3 

[ 0 0 4 3 ] 

2 ooplibm^ 1 0 a , 1 0 bF*gKj£g1-&3yp-^-i$iS£3 0#1£^ 
^ tf_>jr>^ jsj: OTfit "BTfimSl 0 a, 1 0 b# ? 777U#^ S £ {% *3riftM 9 ^ 
t<*4i9i:, R*t***/h^4S J:-9tw, JilTO J: d £3; (1) , (2) i:l 

[0 0 4 4 ] 

Zi =Zo/s i (1) 

[ 0 0 4 5 ] 

1/ (wCu p ) _ a>Ls=Zo/cos# (2) 

[0 0 4 6] 

Zo li^'fVtf-^^^t^^o 5 li 2 ("ISili 1 0 (10 a, 10b 
3 ^#«§tt*ifl5aM^ftJaafe»[T*4o Cu p »inr»**l 0 (10a, 10b) 

o^ffijfi^j y v ? * y 7, x*$> & 0 

[0 0 4 7 ] 

Vm-ttlK. 1 £SMfl2SB«"Cf±, "BTKjmM 10 (10a, 1 0 b ) <DT y 7°B# ( 

nTI&MlO (10a, 10b) * t K36^M-'5-*>f£*t-Efll**L-Cv»Si: fciJV^T 

, 2o«nriisi o a, i o b mz.%LW.irz> 3yi/-t-ii3 omfv^&S£ 
7&m^mm*Mz-%^mtfj;z> x 9 pinim® 1007? -?m-&n z>*smm.m 1 0 

tayi/-t-»3F^il§iCu p £#itLT, n]"i&m« 1 0 a, lObHOa^ 
l/-t-i»K3^Ifi!)iS$^Rtt$ti*o oTibS®10a, lObBKfitt 

-M3 «riHiii-*ttllM-^twto-co*SCfi<i*K$-c*»). 3^i/-t-«iK3 

ai-*ft«jRfli-^o«jRafc»cjEcr3Efl:-r* t^i.o *smmm 1 o a , 1 

0 br^3^i/-t-^3^I^^I$(:it 'BTiimfel 0 a, lObt^i^ 
aU»3M«>»*#*C (Cup) LTi3 •) , f<7)§S#f C (Cup) **M 

#1"S53\ oTi&m®10a, 1 0 b W<Dn:/^-*-am3«5fr<&«SKfi9£SSI±, *tf> 

[0 0 4 8] 

£©#12S«H£Sg0|-C«\ primal 0 a, l 0btn7 , l/-t-H«S3IS^flffi 
C (Cup) &%HLfc, oTt&M 1 0 a , 1 0 b F^O n ?--jRJ» 3 Uftom^K) 

&JI£ (iittt, KTIilSlOa, 1 0bi<7)3yu-t-»3$-^Lf:l^^S 

[ 0 0 4 9 ] 

oti), nJilil 0 a, 1 0 btfT y -ZoVtmz&Z t § (3 7° P - ^ 3 Oift 
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a, 1 0 b Ron 3 Sltffrom^tofcfiS^ SMif «I A © 1 / 4 X 
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Sa, SbO^Ififc J: oT^lROSf*«^©««*/hS < *P«|-r* - t tfX* § & £ t £ & 3 

o 

[0 0 5 2 ] 
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tti!E# 2003-3086410 



&m 2 0 0 3 - 3 4 7 1 8 1 ^- v : 9/ 

, :^liIilW<7)RFMEMS^^yf Hi, ?T»*S 1 0 * 1 
R FMEMS^-f -;f i >5 4, 7^ V l/-y 3 >f tt^^]±tlTv^o I7©# 
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[0 0 5 8] 
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v»4v»t § H 9 KtfI-J: 9 fc, nT»** 1 0±o^lfii lit. 3^v-t-» 
3 fc^mK»±mWd*JKj£$ftTTT!&**l OCT^ttlti^ nTlft**l 0i:n-7°P 

>i-* 0 i^. ^mws 1 nmmm^mm 1 2 iWKEift*ffi*aJiniLfci: ptkj#: 
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[0 0 6 8] 
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of 19 ,12] 10 (a) O^jffiEIj^ti. PlitimSl 0 a, 1 0 b **a /U-t-«R3 
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[0 0 7 7] 
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/4 frh^ibfcsbtzt^mn^mTLtt^W:^ t x o k, prt&msi o a, 1 o bmco 
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mmx$>z> 0 
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[14] ^ i mm^PSMcoR fmems^-t y^-imf^ir^osmmmtny']y-i-- 
®L&w>ftcomm®mmz m^x , ^iiiwjorfmemsx^ 
iy^ w & 7t * co m x $> h o 
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k & 1 1 & s*fa^ o m co -#u * m -t 7 j -7 x * £ o 
[17] mi mmmmmcomm^hnh^^M^co-^^um-r^tzibcom^mmm 

[18] M&WtmfcK&V hMimLhftmft&9z (tan<5) 0B^«:^7^0* 
[19] t3^i»JORFMEMS^>f y ^ ^mM^ Z> tztt>GomWmx$> 2> 0 

[no] wmmm^nmmw^mmmtcommmtmr^^zx^x^mmE^mm 
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#><D^m®&mx~$>& 0 

[111] nTf&m^^ 1 ofiltL^tStfbttTv^v^^^^oRFMEMS^-f y 

r co vsMfeco smmmm z awt & <o mx$> z> „ 
[ii2] ii i n^-r?r»#twS:tt?>tLrv>sTir»**fc ny^-^-aiKoEii 
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